A multiplex allele-specific real-time PCR assay for screening of ESR1 mutations in metastatic breast cancer.
Acquired resistance to endocrine-based therapies occurs in virtually all estrogen receptor-α (ERα, encoded by ESR1) positive breast cancer patients. The underlying molecular mechanism is attributed to the activating mutations in ESR1. These mutations provide an exciting opportunity for the development of new antagonists that specifically inhibit the mutant proteins. Therefore, accurate detection of ESR1 mutations is of critical importance in clinical practice. We carried out a single tube, multiplex allele-specific real-time PCR assay for the detection of four ESR1 mutations (Y537S, Y537C, Y537N, and D538G). The assay was found to be highly specific and sensitive. With this assay, as low as 1% mutant DNA template in wild type DNA could be detected. Fifteen DNA samples were prepared from archived formalin-fixed paraffin-embedded metastatic breast cancer biopsies. They were further screened with this assay, and three samples were identified as ESR1 mutant. The results were validated with pyrosequencing and complete concordance was observed between the two assays. The multiplex allele-specific real-time PCR assay provides a rapid and reliable diagnostic tool for accurate detection of ESR1 mutations. This procedure may be used in the clinical treatment of breast cancer.